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Linear Algebra — Day 21

MATH 220
1. Find examples of 3 x 3 matrices A, B, C, and D such that: T, [Rg_> ﬁs
(a) nullity(A) =3
0o © (A) _ AT
A= |00 o TR)=AX
0o o

(b) nullity(B) =2
& [552)

(¢) nullity(C)

o0 —
OO0

000

O9g¢G

|
00~

(d) nullity(D)

S
2. If possible, find examples of 3 X 4 matrlces A, B, C, D, and FE such that: T RH s |(R3

(a) nullity(A)
0o 0O O ©° -
A- |o o o © T®)= Ax
o O o

(b) nullity(B)
:7 g D ©
= 2 o
B D0 o o

(¢) nullity(C) =2
I o © o
C=lot oo
©O 0 <° »©
g

(d) nullity(D) =1

(e) nullity(E) =0

Y prots n R rows.
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3. Let A be an n X n matrix with column vectors aj,as,...,a,, and let T : R™ — R"™ the linear
transformation given by T'(x) = Ax.

List as statements as you can that are equivalent to the following. < Remember that
“equivalent” means all

The columns of A span R"™. true or all false.

Thg ls ofF A are I indef.

T ; S bl\"‘o .

T 'S  one-to-one.

T s hw(r“'d\"-

V\u\l-'lfy (A\ =0

ker(T) = ESE

TLQ, rea'ocepl for ~ of A hos a ‘)'st i 6"91‘7 rb“"/w/"""‘-
A,’(-_E kqs a um‘q.;c solation 4o all ZG/‘R’\-

A\;(:B has o,\l/ the tetvial  solution.

Cols o6 A Hn o basis £ R

-

Solution o Ax=b has  no 'Free, \br-‘.UeS.

4. Suppose all you know about A is that it is a m x n matrix, and let T" be the linear transformation
defined by T'(x) = Ax. M rovs, n columas TR =R"™

(a) What are the possible values for the dimension of the kernel of T°?
Note: 1€  men (mro_ olumas  Fhon ruus)/

0/4-/ 1/"'/ N Hen Hhe

Minimos dimension @ £ +he

kernel is  n-m.
(b) What are the possible values for the dimension of the range of T'?

O, 1,2, ..., m

(¢) If you find out that the columns of A are linearly independent, how does that change your
previous answers? n ol

N piads A;M(MJ((A))r n nlliby (A)= O B [ ] /“]

Now. rows 1S of kag n

(d) If the columns of A are linearly independent, what else can you conclude about A and T'?

T s ore-to-one, buF not  onfo Unless n=m.

Ag:ﬂ has efher 2em or ope colution for all —L‘; in QM

T'\O ('CJJCCA 'GN'M bF A l\aj a p:uo\“ n e,Ver/ Coloma.
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